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Description 

FIELD OF THE INVENTION 



The present invention relates to monoclonal antibodies to human interferon-^ (IFN-02). to hybridoma ce« Ones 
pr^uong said monodonal antibodies and to a method for purification of saS^SoS 2 



10 



15 



20 



45 



50 



55 



BACKGRO UND OF THP INVENTION 

Human interferon^ was first described and cloned from double-stranded RNA-induced human f brotXasts as a 6- 

CHO cells was descnbed in European Patent Application 220,574 of 10.1 0.86. both of the same applicant^ 
dpJThl^ " e ^ fUnrt0nS 3nd acfivrtes and it has been shown to be identical to several proteins 

^tor(BCDF or BSF-2). also named rnterleukin-6 (IL-6) (I Hirano et al. (1986) Nature 324, pp. 73-76), hytjridomatobs- 
macytoma growth factor (HGF or HPGF) (J. Van Damme et al. (1987) J.Exp.Med. 165l£ 914-9191 n«SwTS!I 
ulatory factor (HSF) (J. Gaufce et al. (1987) ProcNat. Acad.Sd^.sl 8^ ^pfiESK 
ceTow^fecSti^^^^^^^ Eur J - BiOCheni - ^ PP- 625-632). arfTmonC^tmS £ 

SEXTo? S ST * S? !" ^ human B^eHs (G. Tosato et al. (1 988) 

saence 233, pp. 502-504). The protein will be designated hereinafter in this application as IFN-02/IL-6 or IFN-B2 

. reC ^" ant '^"P 2 praduced * ™«™*an. e-9- CHO cells appear in several fonns modified^ var- 

Tn^^ZT* Ph ° Sph0rylal,On prOCeSSes (A- Zilberstein et al. (1986) EMBO d 5. pp. 2529-2537L.T May^t 

SJKiK SSSh" 1 7760 - 77S8: LT M3y 64 ^ (1988) Bicphys.BiochemRea^ra^n^ pp. 

1 ^'^ J d dena,ura,,n 9 gels may show bands of about 23, 26. 45 and 66 Kd forms The removal of 

SfiSSTJE? " * e 9lycosy,ated pro * n yiekfe a ^ farmo,about20Kd -** " 

SUMMARY OF THE INVFMTlflM 

, . Jf cordin i * the P fesert mention, there is provided a monoclonal antibody capable of specifically bindinq tonat- 
S^ZEEy* ( ' FN f^ We " 38 to-^^^human FN-* ^„I£SZ 
S3 * baC,erial c *' "P*"* 01 inhibi ^ the biotogical activity of human IF^X. 

bound iheretaand capable of releasing IFN-{J2 bound thereto upon dution with 50 mM crtric acid. 

'"^f 8 ^ ^iment the monoclonal antibody according to the present invention is of class IgGi. it is pre- 
£E™ » monodor^ a^fcody is produced by a hybridoma cell obtained by fusion of myeloma ceJfe with ^ 
cells from a mouse prevousfy .rrmrized with recombinant human IFN-pz expressed by bacterial cells or witi^rSoT- 
a^^ZTZ^^ ST jessed by bacterial ceT^id hytJema £Z 
production of a monoclonal antibody which binds to recombinant human IFN-02 expressed by manSalian^elfe Pref 

d^ST^T" ^ to the fusion proteiaa preferred example is a fTon Seen? 

„^^P resent i ™ ention 3,80 P«»«es a hybridoma cell capable of expressing the monoclonal antibody Preferably 
CeU f P ^ ed ^ tahn rt mye,oma cells witt, spleen celte from a mouse prevfou^SunSS 
recomb,nant human IFN^2 expressed by bacterial cells or with a recombinant fusion protein indudhg human FtTS 

b»ids to recombinant human IFN-02 expressed by mammalian cells. In a preferred embodiment the myeloma cells ar » 
munne myelorna celb and the spleen celte are derived from a mouse previously tSSS S. V^SSSS 

a p src3r s u cT^ 

The monoclonal antibody according to the present invention can be produced by a method which comprises:- 

S.TS^ 9 W *V human "^"P 2 0^ a fusion protein comprising human IFN-p2. wherein the source of 
S^JT ^T^r * o"e of the sources selected from the group consisting oTnatural protein reconv 
brnant prote.n produced ,n bacterial cells, and recombinant protein produced in mammalian cells: 

(b) fusing the spleen cells from said mice with murine myeloma cells in the presence of a suitable fusion promoter: 
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(c) testing the supernatant of the cultured fused cells for the presence of the desired monoclonal antibodies with 
human IFN-02 from a different one of said sources than that of the IFN-02 used in step (a) above; and 

(d) selecting and doning the hybridoma cell line producing the desired monoclonal antibodies, and either (i) cuitur- 
5 ing the selected hybridoma cell line in a suitable growth medium and recovering the desired monoclonal antibodies 

from the supernatant, or (ii) injecting the selected hybridoma cell line into mice and recovering the desired mono- 
clonal anttoodies from the ascitic fluid of said mice. 

In a preferred embodiment in step (a) the mice are immunized with recombinant human IFN-02 expressed by bac- 
w terial cells or with a recombinant fusion protein including human IFN-02 expressed by bacterial cells and the hybridoma 
supernatartts of step (c) are tested with recombinant human IFN-02 expressed by mammalian cells. In the most pre- 
ferred embodiment, in step (a) the mice are immunized with Protein A-IFN-02 expressed by Ecoli and the hybridoma 
supernatartts of step (c) are tested with IFN-P2 expressed by CHO cells. 

Also within the scope of the present invention is a method for producing anti-IFN-02 monoclonal antibodies which 
75 comprise 

(a) cutturing hybridoma CNCM 1-813 in a suitable growth medium and recovering the monoclonal antfrodies from 
the supernatant of said hybridoma. 

or 

20 

(b) injecting hybridoma CNCM 1-813 in a mouse and recovering the monoclonal antibodies from the ascitic fluid of 
said mouse. 

Furthermore, the present invention comprises a method for immunopurif ication of human biologically active IFN-02 
25 comprising passing a sample containing human IFN-02 through an immunoadsorbent column comprising a monoclonal 
antibody in accordance with claim 1 bound to a solid phase support, washing the column, and eluting IFN-02 from the 
column. 

BRIEF DESCRIPTION OF THE DRAWINGS 

30 

- Figure 1 shows the nucleotide sequence and the amino acid sequence of IFN-02. 

- Figure 2 shows the construction of plasmid pSVfcHB. 

- Figure 3 shows the construction of plasm ids pRIfc&K and pRI026O4. 

- Figure 4 illustrates the analysis of IFN-02 preparations by Western blotting. 
35 - Figure 5 shows silver stain analysis of SDS-PAGE of IFN-02 eluted fractions. 

- Figure 6 shows the construction of plasmid pSVfe29. 

- Figure 7 shows the HGF activity of unbound fractions containing IFN-02 produced by CHO clone A2-5-10 after 
aff ffiity chromatography with monoclonal antibody 34-1. 

- ,- Figure 8 shows the HGF activity of elution fractions containing IFN-02 produced by CHO done A2-5-10 after affinity 
40 chromatography with monoclonal antibody 34-1 . 

^ r7 v Figure 9 illustrates the construction of plasmids pTL025O1 and pKK027. 

l :r ~ Figure 10 shows silver stain analysts of SDS-PAGE of Ecoli IFN-02 after immunoaffinity purification and chroma- 
tography with S-Sepharose. 
; i : Figure 1 1 shows inhtortion of breast carcinoma cell line T47D colony formation by E. coli IFN-02. 
45 Figure 1 2 shows results of breast carcinoma T47D and MCF-7 cells donogenic assay with E. coli IFN-02. 

- Figure 13 shows drfferentiation of rrryeloleukem 

- Figure 14 shows growth and (2'-5*) Oligo A synthetase induction in myeloleukemic Ml cells treated by IFN-02 (in 
HGF units/ml). 

...c~v Figure 15 shows effect of IFN-02 on growth of hematopoietic colonies from normal human bone marrow. 

50. j-j. -•■*'. 
DETAILED DESCRIPTION OF THE INVENTION 

The anti-IFN-02 monodonaJ antibodies of the invention are produced from a hybridoma cell line obtained by fusion 
of murine myeloma cells with spleen cells from a mouse previously immunized with IFN-02 or with a fusion protein com- 
55 prising IFN-02, e.g. Protein A-IFN^02 fusion protein. 

A plasmid for the expression in E. coli of a Protein A-IFN-02 fusion protein can be constructed and used for obtain- 
ing monoclonal antibodies. The complete translated sequence of the cDNA coding for human IFN-02 of Fig. 1 was 
fused, in phase, to the 3' end of the coding sequence for the staphylococcal Protein A affinity tail (Uhlen et al. (1984) 
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Ji3iol.Chem. 259, p. 1695). For efficient expression in Eatf the hybrid gene was fused to the strong lambda P R pro- 
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The resulting Protein A-IFN-02 fusion protein was purified and used to immunize mice. After six injections of the 
purified protein into mice, positive sera were tested for their binding titer in a solid phase radic-immunoassay (SRIA) and 
s tor the specificity of binding by Western Wots. Spleen cells derived from a mouse showing the highest binding titer (dilu- 
tion 1 :25.000) were fused to mouse myeloma cells. The fusion of the cells is done in the presence of a suitable fusion 
promoter of those known in the art The fused cells are then cultured in separate wells. The supernatant of each well is 
then tested for the presence of the desired monodonal antibody capable of specifically binding to IFN-02 preferably 
with IFN-02 from a different source than the IFN-p2 used far the immunization of the mica Thus, if a Protein A-IFN-02 
'0 fusion prolan expressed by E_co!i cells is used to immunize the mice, then the screening of the monodonal antibodies 
is performed with IFN-02 produced by CHO cells. This prevents cross-reaction of the Protein A and of any Ejgfi con- 
taminants in the antigen preparations used for injection with some of the monoclonal antibodies during the screening 
For the SRIA. crude supernatants of CHO cells, harooring a plasmid containing Ihe human IFN-02 gene under the con- 
trol of the SV40 early promoter and expressing high levels of this gene but no Protein A or any bacterial antigen were 
is bound to a solid support and reacted with supernatants of the hybridomas and with [ 125 IJ goat antimouse antibodies. 
The hybridomas were screened by the SRIA and several positive clones were isolated and characterized The pos- 
itive clones producing the desired antibodies are then selected and subctoned and either cultured in a suitable growth 
medium or injected into mice, and the desired monodonal antibodies are then recovered from the supernatant of the 
cultured cells or from me ascitic fluid of said mice, respectively. 

The monodonal antibody obtained is bound to a solid phase support contained within a column. Any suitable gel 
matnx known m the art may be used to immobilize the monodonal antibody e.g. agarose-pdyacrylhydrazide Crude 
preparations of human IFN-02 preparations are loaded on the column and IFN-02 is etuted from the gel by a change in 
pH or ionic strength. In a preferred embodiment, the fractions containing IFN-02 are eiuted with a buffer pH 2 and neu- 
tralized immediately after elution with a buffer pH 8. 5. 

The crude natural IFN-02 preparations purified according to the invention are obtained from induced fibroblast cells 
together with IFN-pi . 

The recombinant IFN-p2 produced by CHO cells to be purified is obtained according to the process described in A 
Zilbersteinetal. (1986) EMBO J. 5. PP. 2529-2537. m«. 
n*f? u " 9lycos *f ,ed PdyPepMe comprising the amino acid sequence of IFN-02 can be obtained by recombinant 
f JS^ 65 " ^ ™ f^- P^^y "^"9 fer a Polypeptide comprising the amino acid sequence for IFN- 
pz, is fused through the coding region to a strong bacterial promoter, such as hybrid tryp-lac promoter, and this fused 
DNA molecule is inserted into a suitable plasmid so as to obtain a recombinant vector comprising said DNA sequence 
and regulatory regions which are positioned in such a way that expression of said polypeptide in bacterial ceils is pos- 
sible Bacterial cells, eg. E^cjj. are transformed by said recombinant plasmids and cultured in order to express the 
desired polypeptide, which is subsequently recovered and purified. 

_ ™\T N ^ rrK,leCUle 38 des S b€d fe 3 P 0, yP e P Me comprising 212 amino acids. At the N-terminus of the protein 
may be found the sequences Ala^-Pro-Val-Pro-Pro- or -Pro^-Val-Pro-Pro- or -Var^Pro-Pro- of Fig. 1 IFN-02 cDNA 
can be fosed at thePro 29 codon to a Met initiator condon and a tryp-lac promoter. Other sequences can be used as 
long as the polypeptide has IFN-02/H.-6 activity. 

DNA vectors can be constructed by standard procedures. Plasmid DNAs were purified by banding in CsCI-ethidium 
bromide gradients. DNA restriction fragments separated by electrophoresis in agarose or potyacrylamide gels were 
putted on DE-52 columns. Restriction endonudeases (Boehringer. New England Bidabs). T4 DNA ligase (New Eng- 
land Brotobs), the large fragment of E^cgfi DNA polymerase (Boehringer) and T4 polynudeotide kinase (Pharmacia) 
«7a ^ 38 '^Tf?^^^ 6 S-esfi transformation was earned out with frozen competent bacteria 

',_™ kxT ^ on ( 1979 > Methods Enzymol. Z2, pp. 326-331) using strains HB101 ATCC 33894. JM10T ATCC 33876 
N483W (Gootesman et al. (1 980) J MoLBW. ML p. 57) and JM105 (Messing et al. (1981) Nudec Adds Res. & pp! 

The hematopoietic effect of IFN-02 is disclosed herein, as well as Ms use in the inhibition of breast i^rcinoma cell 
9r °^V n * e 9|owth inhbition and differentiation of myeldeukemic cells and in the induction of Complement Factor B 
in fibroblasts. Thus human IFN-02 can be used as active ingredient of pharmaceutical compositions for the treatment 
of Breast cancer, leukemia, infectious diseases and bone marrow progenitor cell cfisofders. 

The invention will now be illustrated by examples, without delimiting its scope. Where examples do not relate to 
subject matter daimed. these are provided for information purposes. 
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Example 1. Preparation ol Protein A-lFN-ft2 fusion protein 

A) Construction of plasmids pRIB^ and 0RIB06O4 

5 Plasmid pSVp^B (Fig. 2) is one of the vectors used for constitutive expression of the IFN-02 gene in CHO cells 
under the strong SV40 early promoter and is derived from plasmid pSVCIFfc (A. Ziiberstein et al. (1986) EMBO J. §, 
pp. 2529-2537) by removing ail the 5* and 3* non-coding sequences of the cONA by standard cloning techniques. 

The 661 bp cDNA insert coding for IFN-02 was excised from plasmid pSV^HB as a 661 bp Hind Ill/CIa I fragment 
and digested with Eco Rll. The resulting five fragments were separated on a preparative agarose gel. The three small 

io fragments of 55, 1 2 and 37 bp coding for the signal peptide sequence and for the first three amino acids of the mature 
protein were discarded and the two fragments of 239 and 318 bp were recovered from the gel. In order to restore the 
sequence coding for the first amino acids and to maintain the Protein A frame, a double stranded synthetic oligonucle- 
otide was prepared (sequence shown in Figure 3) and ligated together with the 239 bp and 318 bp fragments into plas- 
mid pGEM-l previously digested with Eco Rl and Acc I. The resulting plasmid was called pfel32 (Fig. 3) and contains 

75 the whole IFN-02 sequence preceded by an asparagine and a serine codon within the multiple doning site of plasmid 
pGEM-1 . The asparagine and serine codons are the two codons at the unique Eco Rl site (at the 3' end of the Protein 
A gene) of plasmid pRIT2T (Pharmacia) that was used tor subsequent cloning. Plasmid P02132 was digested with Eco 
Rl and Hind III and the complete IFN-(52 cONA sequence was isolated and introduced into plasmid pRIT2T digested 
either with Eco Rl and Pvu II or with Eco Rl and Sma I restriction endonucl eases for the obtention of the plasmids 

20 pRlp2802 and PRIP26O4, respectively (Rg. 3). 

B) Production of Protein A-IFN-B2 fusion protein and its purification 

Strain E. coli N4830-1 (Gootesman et al. (1980) J.Mol.Biol. 140, p. 57) was transformed with recombinant plasmids 
25 pRlp2802 and PRIP26O4 giving origin to new microorganisms E. colt N4830-1/pRp2802 and E. coli N4830-1/pRP2604, 
respectively. 

Diluted cell cultures of the microorganisms were grown overnight at 30°C in M9 medium containing ampicillin to 
early stationary phase, then incubated at 42°C for 90 minutes, cooled and harvested by cerrtrifugation. After repeated 
resuspension and cerrtrifugation, 20% SDS was added to a final concentration of 1% and 10M urea to a final concen- 
30 tration of 8M, and the extract containing the expressed Protein A-IFN-02 fusion protein was dialyzed against TST (50 
mM Tris pH 7.6, 150 mM NaCI and 0.05% Tween 20). The dear supernatant after dialysis was applied to the IgG 
Sepharose 6 Fast Row (FF) equilibrated column. After loading on the column the gel was washed and the bound fusion 
protein was eluted with 0.5 M NH 4 C00H, pH 3.4 and lyophilized directly without prior dialysis. 

35 Esamplfl 2. Preparation of antHFN-p? monoclonal anfltefltes 

A) Immunization of mice and cell fusion 

Three-month old female BaJb/c mice were first injected with the partially purified Protein A - IFN-02 fusion protein 
40 obtained in Example 1 above ( 1 0yg/mouse. emulsified in complete Freund's adjuvant). Three weeks later the mice were 
given a subcutaneous boost with the fusion protein in solution Four additional injections were given at 10 days inter* 
vals. The mouse showing the highest binding titer (Table 1) and the strongest signal in Western Wot analysis received 
an intra- peritoneal injection of the fusion protein and three days later its splenic lymphocytes (150 x 10 6 cells) were 
fused with 30 x 1 0 6 NSO/I myeloma cell line. The fused ceils were distributed into microculture plates (3 x 1 0 4 ceils/well) 
45 and selected for hybrid oma growth. Hybridomas that were found to secrete anti-IFN-p2 antibodies were clones and 
redoned by the limiting dilution technique. 

B) Screening for antHFN-B2 monoclonal gnfl?gQVi^ucfpq specific hyfrtfomas 

so Hybridoma supernatants were tested for the presence of anti-IFN-02 antibodies by a solid phase radioimmu- 
noassay (SRIA). PVC mtcrotrter plates (Oynatech Laboratories. Alexandria, VA) were coated with a crude, serum-free 
supernatant of CHO cells secreting IFN-P2 (80ug/well). Following an incubation of 2 hrs at 37°C or 16 hrs at 4°C the 
plates were washed twice with PBS containing BSA (0.5%) and Tween 20 (0.05%) and blocked in washing solution for 
2 hrs at 37°C. Hybridoma culture supernatants (50 pg/well) were added and the plates were incubated for 4 hrs at 37°C. 

55 The plates were then washed three times with the washing solution and 125 l-goat anti-mouse (Fab') 2 (50uJ. 10 5 com) 
was added for further incubation of 16 hrs at 4°C. The plates were washed 4 times and individual wells were cut and 
counted in a gamma counter. Samples giving counts that were at least four times higher than the negative control value 
were considered positive (Table 1 ) . 
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Table 1 



5 


Screening of hybridomas by SRIA 


Sample 


dilution 


cpm 




Immune serum (mouse) 


1:4000 


2800 




negative control (mouse) 


1:4000 


100 


10 


Hybridoma 


12 




4000 






12 


1:125 


300 






27 




1100 


15 




28 




2200 






34 




6200 






34-1 


12500 


1000 






38 




2600 


20 




48 




1500 






102 




1200 






117 




1400 


25 




123 




1100 






125 




1600 






132 




5400 






136 




2700 


30 




154 




1500 






157 




2400 




negative hybridoma 




200 


35 


Ascitic fluid 




1. -62.000 


1400 




Ascitic fluid negative 


1:12,000 


300 



40 



45 



SO 
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E*9 mplg 3, Applications of the antup^-pg monodn, 
A) Western blotting 

Samples of crude preparations of either natural or recombinant IFN-B2 expressed bv cm *nrf p ~>n e — 

^O^^^^^TJT 1 ^^ "T*** 8 ^ (5% nonfat mi* in PBS con- 

r?i » 7 20 002% sodum a 2 " 1 *) and then tor 2 hrs at room temperature with the anti-IFr4-e2 antibodv 

^^ZS^^^r was Abated for 3 

^L»S (0 ' 7 X 10 in the UocW "9 buffer). The sheet was then washed driedand auto- 

^ZS^'Sf^ m F ' 9 - * La " e * natural '™*2: B: recombinant IFN-f* ?CMclE2£ 
C. recomb,nant IFN-P2 of Ejofi cells; Une D: recombinant IFN-fll of CHO cells (comparison) 
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B) Aff riitv chromatography of IFN-62 preparations 

Ascitic fluids of mice containing monoclonal anttoocfies secreted by hybridoma 34-1 were precipitated with ammo- 
nium sulfate (50% saturation) 16 hrs at 4°C. The precipitate was collected by centrrfugatioa redisolved in water and dia- 

5 lysed against saJina About 10 mg of immunoglobulins were bound to 1 ml agarose-polyacryl^iydrazide according to 
Wilcheck and Miron ((1974) Methods Enzym. 34, p. 72). Crude preparations of either natural (fibroblast) or recombinant 
(E. coii or CHO) IFN-02 (containing 0.5 M NaG) were loaded at 4°C at a flow rate of 0.25 ml/min. The column was 
washed with 30 column volumes of 0.5 M Nad in PBS. IFN-02 was eluted by 50 mM citric acid buffer, pH 2 (8 x 1 col- 
umn volume fractions) and immediately neutralized by 0.1 M Hepes buffer. pH 8.5. 

10 Crude recombinant IFN-02 ( E. coli extract depleted from DNA) was loaded on 1 ml of the anti-IFN-02 cdumn. Puri- 
fication of 1000 fold was achieved in one step, and the recovery of IFN-02 was 100% (Table 2). The procedure was 
scaled by using 8 ml affinity column. The capacity of the column was 400 ug pure IFN-02 per 1 ml of column. Silver stain 
analysis of SDS-PAGE of the eluted fractions revealed a major band of a M.W. of 21 ,000 and some minor contaminants 
of a higher M.W. (Fig. 5). When crude recombinant IFN-p2 (CHO) was loaded on 1 ml affinity column, purification was 

75 achieved in one step with a recovery of 100%. Silver stain analysis of SDS-PAGE of the eluted fractions revealed two 
major bands of 23 kDa and 28 kOa. both belonging to the glycosylated forms of IFN-02 (Fig. 5). The same bands were 
obtained when natural IFN-02 (foreskin fibroblasts) was immunoaffinity purified. 



Source of IFN-02 


Sample 


HGF units/ml x 

10- 4 


Pro! cone, rng/ml 


Spec.act 
unrts/mg 


Purrf. fold 


Recovery % 


E. coli 


load 


1.4 


4.1 


3400 








efluent 


0.54 


4.1 


1300 








eluate 


25 


0.09 


3.6 x10 6 


1060 


100 


CHO 


load 


0.2 












efluent 


0.06 












eluate 


2.7 


0.14 


0.2 x10 6 




100 


Foreskin fibrob- 


load 


0.014 


1.46 


95 






last 


efluent 


0.014 












eluate 


0.014 


0.008 


17x10 4 


180 


100 



Examote 4. Monitoring of 1FN-B2 produced bv CHO cells 

40 IFN-02 produced and secreted in one liter of culture medium by CHO clones was quantrtated using monoclonal 
antibody 34-1 for purification by immunoaffinity. 

Clone A2-5-10 is a CHO done obtained by transfection of CHO cells with plasmid pSVfo29 (Fig. 6) and selection 
with 50 nM methotrexate (MTX). 

Plasmid pSVPg29 was obtained as follows: a DNA fragment containing the sequence coding for IFN-02 fused to the 
45 early promoter of SV40 and to the SV40 polyadenyiation site was excised from plasmid pSVd 5 as a 2.5 kb BamHI frag- 
ment Plasmid pSVc15, one of the vectors previously used for constitutive expression of IFN-02 in CHO cells under the 
strong SV40 early promoter, was derived from plasmid pSVCIFfe (A. ZBberstein et al. (1986) EM BO J. 5. pp. 2529- 
2537) by removing ail the sequence 5' to the Xhol site of the IFN-02 cONA. This BamHI fragment was cloned into the 
BamHI site of a pDHFR plasmkj containing a mouse DHFR cDNA fused to the SV40 early promoter and a splicing 
so region of mouse IgG gamma-2a. 

The clone A2-5-10 was grown to confluency in roller bottles. The culture medium was changed to a low (2%) fetal 
calf serum and collected 24 hours after the change. One liter of culture was concentrated to 45 ml and loaded on the 
monoclonal antibody affinity column prepared in Example 3B. The column was extensively washed and the bound IFN- 
02 was eluted with 50 mM citric acid pH 2, in four fractions of one ml each. The IFN-02 purified in this way seems to be 
55 homogeneously pure as indicated by silver stain analysis of SDS-PAGE (Figure 5). The amount of IFN-02 protein recov- 
ered from one liter of culture was 469 jig. 

The amount of IFN-02 in each fraction was estimated by measuring the hybridoma growth factor (HGF) activity of 
the protein in the crude preparation and in the different fractions of the affinity column. About 40% of the IFN-02 loaded 
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0 2T* ^ reCOVB : ed m the unbound « racfion ( R 9^e 7). while the remaining activity was recovered in fractions 
eluted with pH 2 (Figure 8) with a peak in edition 2. These results indicate that under the conditions described above 
clone A2-5-10 produces about 800 ug/l of IFN-02. ' 

J" e of the IFN-02 produced and secreted by the CHO clone A2-5-10 was determined by measur- 

"H « • aCt ^ and the protein concentration in each of the purified fractions of the immuno-affinrty column One 
15 d8fined 88 me amount * P"* 8 " 1 that gives 50% of the maximal effect in the assay. The HGF*ctivrty was 
asssvedjr. 0.1 ml cultures of murine plasmacytoma T1165 cells, treated tor 24 hours and pulsed tor 16 hours with 

L^tr?'"! 38 * NWdan R R P0tter M " < 1986 > a*"* 8 23a PP- 566-568. Table 3 summarizes the 

*" ^L? e HGF ^ 01 "^"P 2 h the ^ frac tions. edited from the affinity chroma- 

tography column, ranged from 1.18x10 s to 2.1x10 s with an average of 1.47x10 s . 



Table 3 
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Specific Activity of IFN-02 




Fraction 


HGF activity U/mJ 


Protein concentration 
mg/ml 


Specific activity U/mJ 




Elution 1 


128,000 


0.108 


1.18x10 s 


20 


Elution 2 


333.000 


0.239 


1.39x10 s 




Eiution 3 


166.000 


0.079 


2.10x10 s 




Total 


627,000 


0.426 


1.47x10 s 



25 



The elution fractions from the affinity chromatography column were pooled. cfiaJyzed to lOmM acetate buffer pH 5 
and loaded on a Mono S cation exchange column (Pharmacia). The column was washed with 1 0 mM acetate buffer oH 
5 and then eluted using a linear sodium chloride gradient from 0 to 600 mM. HGF activity was determined in the differ- 
ent fractions. Activity coincided with the main peak of protein. 

30 Example 5- Preparation a nd purificat i o n of recombinant IFM-ftt pffldUfigj hy E. coli egjlS 

A) Construction of gjgrtdj oTUUSOi and pKKft.7 

«f iSJS^ 4 C ° ntainin9 the Wh ° le lFN ** s «P ,enc8 ***** by an ATG codon within the multiple cloning site 
t^f^^^^T^Jl^J^ ^ 38 p,asmW p ^ 132 in Exam P ,e 1 A Fl 9u« 3. except for tS fact 
S ^^^p^ nK^^ 60 ^ (R9 - 9) ^ ^ Pbsmid Pfe 324 "» Rested with EcoRI and Hind III and 
toe complete IFN-p2 cONA sequence was isolated and introduced into either one of plasmids pTLo 143-4 (Y Chema- 

K lt± 9 5L Ann ; N ^ ^ » W P^' 3 (Pharmacia) digested vSth EcoRI and^. 
for the obtention of the plasmds pTLfeSOl and pKKp^ (Fig. 9). 

B) Expression of the biologically active IFN-flg polypeptide in E mii 

Strain f^cgfi JM105 (deserted in J. Messing et al.. (1981) Nucleic Acids Res. 2, pp. 309-321) was transformed 
wrth reconfoinant plasntd pKKfc7 giving origin to new microorganism Ej»H JM10apKKp,7 deposited with the ATCC 
HZ w JS^S* °" 1712 - 1 987 me """^ ATCC 67583XS«fonVSon oTs&ain E S 

"H lEJSTL 8 ? 6) th8 rec0mbinant P" 38 "** PT^feSOl gave origin to new rncroorganism £«* 
1 dept ? edWfth<he , ATCC lrter * e Budapest Trea * « 17.12.1987 and assigned the nunfoerTrCC 
67584. The iracroonjaresms were culture, lysed and the extracts containing IFN-p2 were purified. 

50 C) Purification of E. coli IFN.R3 hy chromatanmphv 

. ^S^H!^ baCterial S * r * aS W6fe oWained Polvethyleneimine precipitation and passage on DEAE cellu- 
2?- ^Ul! m 5*^ We adSOrt>ed 0010 S " Sepharose in 10 mM Ma acetate buffer pH 5 (buffer A) and eluted 
with a 0-0.03 M NaC. gradient Active fractions were pooled, dialyzed against buffer A, chromatographed on a Mono-S 

^h^ rT^jf^ 3 °^° 3 M NaQ HGF foltowed during puSon and «£Sded 

with toe IFN-P2 protein revealed by immuncblots using polyclonal antibodies against a N-terminus peptide of IFN-62 
The fmal preparation showed a single band of about 20 kDa on SDS^jolyacrylamide gel electrophoresis. 
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D) 



fication of E cofi IFN-ftP 



For purification, 1-1.5 1 of Dynomill extract obtained from 3-6 liter of fer mentor culture were precipiiated with poly- 
ethyieneimine. the solution was concentrated down to 100 mJ (M) or 500 ml (A8) and loaded on an 8 ml column of morv 
s oclonal antibody 34-1 (Ig from ascites. 8 mg Ig/mJ column) in phosphate buffered saline (PBS) with 0.5M NaCI pH 7.0 
( A4) or 1 M NaCI (A8). After washing the column with the same buffer, eiution was carried out by 50mM citric acid buffer 
pH 2 (A4) or with the same citric buffer and propylene glycol 25% (A8) and samples were immediately neutralized by 
addition of 0.1 M Hepes buffer pH8.5. The results were as follows: 

io A4: Immunoourification of E. coli iFM-pp- 



15 


Fraction 


Volume 


Protein 


HGF activity 


HGF U/rrt 


HGF U/mg 


Load eluted: 

Total 

(Tube„3) 


90 ml 
40 ml 
10 ml 


5,700 mg 
8.2 mg 
2.2 mg 


29 million U 
2.9 million U 


325.000 
110.000 


5.100 
500.000 


20 A8: ImmunoDurification of F coli IFIM-A2- 
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Fraction 


Volume 


Protein 


HGF activity 


HGF U/ml 


HGF U/mg 


Load eluted: 
Total 
(Tube 3) 


350 ml 
37 ml 
9.5 ml 


2,550 mg 
5.2 mg 
2 mg 


10 million U 
22 million U 


330.000 
1.3 million 


4,100 
4.2 million 



30 Following immunoaff inity. an S-Sepharose column was used as the final purification step. In a typical experiment. 
(S12). the input from pooled A4 fractions was dialyzed against 10mM acetate buffer pH 5, adsorbed and eluted by a 
gradient from 0.1-0.4 M Nad. The peak eluted at 0.3 M. The results were as follows: 



35 



S12: S-Seoharose after imrptt^pjtY 



40 



45 



Fraction 


Volume 


Protein 


HGF activity 


HGF U/ml 


HGF U/mg 


Input: 












Mpool 
pH5dial 


17.5 ml 
22.5 ml 


3.6 mg 
2.2 mg 


1.4 million U 
NO 




0.5 million 


Eluted; . 












Total peak 
Tube& 


4.5 ml 
0.5 ml 


0.6 mg 
0.04mg 


0.9 million U 


210.000 


2 million 
52. million 



The yield in this step was 64%. The product was run on SDS polyacrylamide gel under reducing and non-reducing 
so conditions and showed one single band at 21 Kd. (Fig. 1 0). 

Ey?mple 6. Growth inhibition of breast ca r cinoma cells 



55 



While IFN-p2/IL-€ stimulates growth of plasmacytoma^ybridoma cells (HGF activity), it is growth inhibitory on other 
cell types. We have studied colony formation by the T47D line of human Breast Ductal carcinoma cells (ATCC HTB 
133). which is poorly inhibited by IFN-01 but is sensitive to inhibition by IFN-02. Fig. 1 1 shows inhibition of T47D colony 
formation in culture dishes by pure E, ctfj rlFN-p2/IL-6. The 50% inhibition is seen with 10-20 HGF U/mL At doses over 
100 U/ml. the remnant colonies are very small and appear to represent mainly growth arrested cells (insert). Inhibition 
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?y 3 : 9 r^^^ 

w« IU! inh * iti0n * 3H *> ffrtdine incorporation in T47D cete represents a genuine antigrowih activity 

-S™f^ M ^ 80 a " nost inhibition of growth in these conditions was reached at 50 

^JL Z^o 6 ^ 0 " 00 innJbitory m ** <*»»genic assay (Rg. 12 a). In the same experiment 
Simi^ 1 ^ pr0duCed "o ^on of T47D cell growth. Decreased e^^nWwS 

s^briy observed rn another breast carcinoma ceil line MCF-7 (ATCC HTB 22) (Rg. 1 2 b). By ^H-thSetopoS 
tion. MCF-7 appears somewhat less sensitive than T47D cells. wmi inwrpwa 

rJ? r ! h f don09ertc assa * T47D «"* wefe seeded at 200 ceils per well and MCF-7 at 1.000 calls per well in 6-well 

^f 0 "- Aftef15daySthe cotonies were stained with crystal violet andlSWunS^ 
.nvertec ^roscope. For ONA synthesis measurements, cells were seeded at 15-25 x 10 3 per well of a 9**elmta£ 

^ 2* ™ fem£Wl for 24 ^ ^ in fresh medium wrth se£ai 5 E S 

™^° r "«* Aftef 16 " 24 hou«. colls were bbeled with 15 (xO/rrt 3f«hymidine (25 CMm 

l^^* ^^PBS- seated by 5% trichloroacetic acid (TCA) torTmin at 4-C kTwashTa 
mT2 J S ^ diSSdV6d « 0.1 m. of 0.2 M NaOH at 3 W ir 30 minutes. neufrS* bTao 

2l? 2^2? ! ° 0Unted 3 T " caro """^ I*™ scintillator and Lumax (32 v/v) Similar reSts were 
obtained wjmout serum starvation. ^-thymidine incorporation was lower but inhibition was the samT 

Ck52? COntaini " 9 !! N " P2 W6fe aSSayed ^ BSF2 activit y as measured by the stimulation of IgG secretion by 
CESS cells m response to treatment with said extracts (A. Muraguchi et al.. (1981) J. ImmunoL 128. ool 296-1 301 -T 

S^^Tn ^TL P<aSmaCyt0fT ' a <*" ,ine T1 165 < R * Nordan and M. Potter. (1986) Science 233^ 
566-569). Stimulation of 3 H-thymid.ne incorporatio in Tl 165 cells and of IgG secretion by CESS ceils shnwed h^T™v 

Exampi? 7. Growth inhibition and gjfjggf]tjgijgg of oaateJaA emte eelts 

and £22 Si^?^^^ dMhr " ,fi ' to <* ^oleukemic cells. Murine myeloleukemic Ml ceils 
!2LT^„5 ^ lymphoma U937 cells were grown in RPM1 1640 with 1 0% fetal calf serum (FCS) The cells wem 

leT^LZT:** rl^ **" ^ P-^lFN-pa was added at ~S-SISS 
were observed for 4-6 days. Cells were counted and stained for Giemsa and tar norvsoecffic esters™ .l^TthTT 

«*acte by a turb.dimetnc assay of the lysis of Miaococcus lysodeikticus (Sigma Ca). the assay betag cSorateJw* 
eggMrte lysozyme as described (Weisinger, Q and Sachs. L (1983) EMB0T3, PP 2103^7) The^ sTSao^A 
synttietase actvrty was assayed in Nonidet-P40 cel. extracts as described (Resni^et J L (5!?c3lJ £S5f 



Table 4 



Effect of IFN-p2/IL-6 on myeloleukemic M1 cell growth 


IFN^2 BSF U/rnl 


Cell number x 10 s i 




DayO 


Day 1 


Day 4 


Day 5 


Day 6 


0 
25 
50 


1 
1 
1 


2.3 
2.0 
1.4 


19.0 
3.5 
23 


25.0 
03 
0.8 


35.0 
0.7 
1.2 


Recombinant E: coli IFN-p2 purified by Mono-S FPLC (1 
5C) 


Example 



cJZT£^'!? e T ^^'^adheringtothedish and snowed typical rnyeloblasac rnorphology In 

5X!e^ S maaophage-HKe morphology, the rest showing various degrees of maturation, 
cytoplasms were enlarged, contained vacuoles and acquired typical foamy appearance. Nuclei were eccentric less 
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round and contrasted and had less prominent nucleoli. Viable cell counting showed that while the control culture grew 
for 6 days, the Ml cells treated by 50 U/ml IFN-02 underwent 2-3 divisions and growth was arrested (Table 4). At day 4 
after seeding, less than 1 U/mJ IFN-02 (expressed in plasmacytoma growth units) was sufficient to cause a 50% 
decrease in M1 cell number. The growth-arrest effect was maximal about 30U/mJ IFN-02 (15 ng/ml). Even with the 
chemically purified r IFN-02, this concentration corresponds to no more than 2.5 pg/ml LPS which had no effect on the 
M1 cells. Growth inhibition and differentiation of M1 cells was observed when IFN-02 was added with 5 iig/mi polymyxin 
B, further excluding any role of LPS traces. As a biochemical marker of differentiation we measured lysozyme activity 
in extracts of 5 x 10 6 M1 cells cultured 4 days with 30 U/ml IFN-02. Lysozyme was undetectable in the control M1 cul- 
tures. Treatment with IFN-02 induced lysozyme to levels of 0.85 ng lysozyme equivalent per 5 x 10 6 ceils. Phagocytic 
activity on latex beads was also observed in the differentiated M 1 cells. 

In another experiment, addition of IFN-02/IL-6 to cultures of M1 cells arrested the growth of the cells after 24 hours 
(Fig. 14) and induced their differentiation into macrophages. At 24 hours, the cells already showed cytoplasmic enlarge- 
ment with acentric nuclei and after 3-4 days acquired typical macrophage morphology demonstrated by increase in lys- 
ozyme phagocytotic activity and increase in Mac 1 antigen. The 50% growth inhibition of M1 cells was observed with 
about 0.5 ng/ml of r IFN-02/ IL-6, less than what is required for stimulation of plasmacytoma T1165 cells. The effect of 
IFN-02/IL-6 was more rapid than that of the combination of IL-1 (10 U/ml) and TNF (10 3 U/ml) which produced growth 
arrest only after 48 hours. These cytokines which also cause M1 differentiation are known inducers of IFN-02/IL-6. The 
growth-arrest by IFN-02/IL-6 was fully neutralized by monoclonal antibody 34. 



Tables 



Effect of IFN-02/IL-6 on histiocytic lymphoma U937 cell growth and differentia- 
tion 


Expt 


IFN-02 BSF U/ml 


Cell number x 10" 5 


Esterase positive Cells, 
percent 


1. 


0 


14.0 (100).0 


4 




100 


10.0 ( 71) 


24 


2. 


0 

150 
1500 


26.7(100) 
23.5(88) 
14.5(54) 


N.D. 

w 
m 


Cells treated for 5 days with or without rlFN-02 purified on Mono-S FPLC. 
(Example 5C) 



Human histiocytic lymphoma U937 cells can be induced to differentiate by phorbol esters and Vitamin 03. partially 
by IFN-gamma and other yet unidentified cytokines. We examined the effect of 100 HGF U/ml IFN-02 addition on U937 
cultures. After 4-5 days, about 25% of the cells showed monocytic/macrophage morphology and there was a 30% 
reduction in cell growth (Table 5). The cells were stained for a-naphtyl acetate esterase as a biochemical marker of dif- 
ferentiation not induced by JFN-gamma. About a fourth of the cells in the IFN-02 treated culture were strongly positive 
for the non-specific esterase, whereas few positive cells were observed in the non-treated culture (Table 5) or in mock 
treated culture (not shown). With higher amounts of the pure rlFN-02 preparations, growth inhibition (Table 5) and par- 
tial morphological changes, such as cytoplasmic enlargement and nucleus indentation, were more pronounced. How- 
ever, we found that when added together with IFN-gamma, the effect of low dose IFN-02 was significantly potentiated 
(Table 6). Under these conditions, cell growth was reduced and most of the cells showed cytoplasmic enlargement 
changes in nuclear shape and nucleoli reduction, although monocytic differentiation was still incomplete. Thus we found 
that the combination of IFN-gamma 100 U/ml and IFN-02 (1-10 HGF U/ml) has a synergistic effect and triggers growth 
arrest and differentiation Jn. optimal conditions, IFN-gamma alone reduced growth (after 6 days) by 10%, IFN-02 alone 
by 25% and the combination IFN-gamma and IFN-02 by 90%. 
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Table 6 
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15 



Synergistic effects of IFN-02/IL-6 and IFN-gamma on histiocytic lynphoma U937 cells 


IFN-J12 BSF Ll/ml 


IFN-gamma U/rrt 


Cell number x10" 5 


{2-5) A Synthetase 
Activity 32 P-A2*pA, cpm 


0 


0 


20(100) 


110 


15 


0 


14(70) 


310 


0 


100 


12 ( 60) 


940 


15 


100 


8.5 ( 42) 


4,000 


Cdis vemea tor 6 days with or without rlFN-02 immunoaffinity purified 
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6) JIl2^ hISTS,* 0 potent,ated ^ induction <* (2-50 Oligo A synthetase by IFN-02 (Table 

6) suggesting that the two cytokines cooperate to initiate the differentiation process, although other addrliorsnav he 
requred to see complete differentiation of the type seen with the M1 cells. Y 
IFN-02 activity on fresh leukemic cells of acute myelogenous leukemia (AML) was also studied Peripheral Wood 

cTs ™-^n°^L L T** ^ 5 r,FN ^ l - € ^ « "-ease in theterceSgfofS 

S^»«:n J< T to ^ '^-02/11-6) with an increase in myelocytic forms at various stages 

? 2! ?E? ^ ^ ^ 01 m ^ omonoc ytes «o Wast cells. The results with two AML patients are shov^ in TaS 
L 1 Z T 50 ,eSt6d (COmpafiSOn) - IF W--6. therefore acts also on fresh leukerrEceDs « slSTeSs w 
be useful to foresee the therapeutic value of the cytokine in AML ^ 
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Table 7 



Effect of iFST-az/IL-6 on blood cells front AML oatiencs 



35 



40 



4S 





Patient # 1 
Percent Ratio: 
Blasts Myelomonocytes 


Patient | 2 
Percent Ratio: 
Blasts Myelomonocytes 




Blast cells 


Blast cells 


After 5 days of 
culture with: 
FCS ALONE 
■K5M-CSF 

+IFN-S2. (CH017) 
+IFK-82 (E.COLI) 


30 2.3 
39 1.6 
11 8.1 
15 5.3 


20 3;6 
40 1.4 
4 22.5 
7 12.4 



so 



Example 9, Hematopoietic effects on normal marrow «.H. m 

M n^ 0 ""*!! ^ Tcefl depleted human bone marrow cells treated by 44iydroperoxy cyclophosDhamide f4-HCl 

°Z\ ^^aryocytes).Cn>GM (cotony-formmg unrt - granulocyte, monocyte) and BRJ-E (burst-forming unit - eryth- 
'f*^ ****** <* r.FN-p2nL-6 on the early steps in hematopoietic ctifferen^on. 2, 
SSlSSSSJiT P 11 °" methylCe,,U,0se (^cells/ml). IFN-ps/.L* bySfcoukf not support tSgZn 
SiSS^ * d0eS functK)n 35 a flrowth-promoting CSF (colony stimulating factor) (fTTs) However 

' nCreaSal me ^ <* IL " 3 to rause ^matio* of eder^ wrtt, mixed (Cai-GEMM)a^erXS 

IL-1 (Rg. 15). In a twostage assay, where IFN-P2/1L-6 was added in liquid cultures one week before the cells wSe 
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plated in methyicellulose with a full supplement of CSF, an increase in the number of progenitor ceils able to respond 
to CSF was produced by IFN-02/IL-6 alone (Fig. 1 5, right). This increase was only slightly lower than that caused by IL- 
3 and the two factors seem to work independently in this first stage of the assay. In Fig. 1 5. colonies were counted after 
15 days and classified as CFU-mix, CFU-GM and BFU-E Left half: Day 0 cultures with no addition (10% fetal calf serum 
and erythropoietin), and with the addition of 10 HGF U/ml rlFN-02/IL-6. 2 U/ml rlL-1, 10 U/mJ rlL-3, IFN-02/IL-6+IL-3 or 
IL-1+IL-3. Right half: Cells were first incubated for one week in liquid cultures with no addition and in the presence of 
rlFN-02/IL-6, rlL-1, rlL-3, IFN-02/1L-6+IL-3 or IL-1+IL-3. The cells were then plated as above in methyicellulose for 15 
days with PHA-induced leucocyte conditioned medium (containing ail CSF) and colonies counted. 

The stimulation of mixed colonies from normal bone marrow progenitor cells is significant enough to warrant the 
use of HFN-02/IL-6 in bone marrow transplants. 

Example 9. Induction of Complement Factor B in fibroblasts 

The induction of Complement Factor B in human diploid skin fibroblasts GM8399 by IFN-p2 was studied. When 
used alone, the immunopurified IFN-02 induced the secretion of Complement Factor B but the effect was again strongly 
potentiated by IFN-gamma. This effect is of importance since Complement Factor B is an essential component of the 
alternative pathway of complement which kills bacteria and parasites without need for antibodies. A local increase in 
resistance to such infectious agents can be expected in response to the IFN-p2 - IFN-gamma combination. A biological 
assay for Factor B activity showed increase in complement activity for cell lysis. The synergistic effect of IFN-gamma 
and IFN-02 suggests that this combination may prove very attractive. 

Pharmaceutical Compositions 

Human IFN-02 may be used for the treatment 
of breast cancer, leukemia, e.g. acute myelogenous leukemia, infectious diseases caused by bacteria or parasite and 
in bone marrow transplants. It may be used alone or in combination with other cytokines, in particular with IFN-gamma 
for the treatment of infectious diseases and certain types of leukemia. The active IFN-02 may be administered by any 
route appropriate to the condition being treated. It may be formulated with one or more pharmaceutical^ acceptable 
carriers and systematically administered either parenteral!* intravenously or subcutaneously. or enterally, e.g. in the 
form of a tablet, capsules, etc. 

The amount of active ingredient to be administered will be determined by the physician and will depend upon sev- 
eral factors. e.g. the severity of the condition being treated, weight age and general condition of the patient the route 
of administration chosen and the specific activity of the active IFN-02. Dafly dosages could be in the range of about 5 
micrograms to about 800 micrograms, preferably within the range of 10-100 micrograms per day. 

The pharmaceutical compositions may conveniently be presented in unit dosage form and may be prepared by any 
of the methods well known in the art- 
Claims 

Claims for the following Contracting States : AT, BE, CH, U, DE, FR, GB, GR, IT, LU, NL, SE 

1. A monoclonal antibody capable of specifically binding to natural human interferon^ (IFN-02) as well as to recom- 
binant human IFN-02 expressed by mammalian cells and recombinant human IFN-02 expressed by bacterial cells, 
capable of inhibiting the biological activity of human IFN-02 when bound thereto, and capable of releasing IFN-02 
bound thereto upon elution with 50 mM citric acid 

2. A monoclonal antibody in accordance with claim 1 . of class IgGl . 

3. A monoclonal antibody in accordance with claim 1. which is produced by a hybridoma cell obtained by fusion of 
« v myeloma cells with spleen cells from a mouse previously immunized with recombinant human IFN-02 expressed 
... by bacterial cells or with a recombinant fusion protein including human IFN-02 expressed by bacterial cells, said 

hybridoma cell being selected tor the production of a monoclonal antibody which binds to recombinant human IFN- 
. , . 02 expressed by nramrnaliari cells. 

4. A monoclonal antibody in accordance with daim 3. wherein the myeloma cells are murine myeloma cells and the 
spleen cells are from a mouse immunized with a recombinant fusion protein including human IFN-02. 

5. A monoclonal antibody in accordance with daim 4. wherein the fusion protein is Protein A-IFN-02. 
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6. A monoclonal antfcody expressive by hybridoma ceU line CNCM 1-813 (HB2 34- T). 

7. A hybridoma cell fine capable of expressing a monoclonal antibody in accordance with claim 1. 

8. A hybridoma ceil line in accordance with claim 7 obtained by fusion of myeloma cells with spleen cells from a 
mouse previously immunized with recombinant human IFN-fB expressed by bacterial cells a with a recombinant 
fusnn protein including human IFN-fJ2 expressed by bacterial cells, said hybridoma ceD being selected tor the pro- 
ducts of a monoclonal antibody which binds to recombinant human IFN-pa expressed by mammalian ceOs. 

9. A hybridoma cell fine according to daim 8. obtained by fusion erf murine myeloma cells with spleen cells from a 
mouse previously immunized with a recombinant fusion protein including human IFN-p2. 

10. A hybridoma cell fine according to daim 9. wherein the fusion protan is Protein A-IFN-p2. 

1 1. The hybridoma cell line CNCM 1-813 (No.34-1). 

12. A method for obtaining a monodonal antibody in accordance with daim 1, which comprises: 

S? im TSS "*? hUTOn tFN * a pratein comprising human IFN-02. wherein the source 
of sad IFN-02 or fusion protein is one of the sources selected from the groip consisting of natural protein 
recombinant protein produced in bacterial cells, and recombinant protein produced in mammalian cells; 

(b) fusing the spleen cells from said mice with murine myeloma cells in the presence of a suitable fusion 



moter 



pro- 



testing the supernatant of the cultured fused cells for the presence of the desired monodonal antibodies 
wrth human IFN-02 from a different one of said sources than that of the IFN-62 used in step (a) above; and 

(deselecting and cloning the hybridoma cell line producing the desired monoclonal antibodies, and either (i) 
cultunng the selected hybridoma cell line in a suitable growth medium and recovering the desired monoclonal 
Z~S!fJ™? *• s «^«tant or (5) injecting the selected hybridoma ceD One into mice and recovering the 
desired monodonal antibodies from the asdtic fluid of said mice 

1 * B^^TJ^^ M lS^ aim 3 WhSrein ln *"* (a) *• "** «* immuni2ea ** recombinant human IFN- 
S^^t cells or wrth a recombinantfusion protein including human IFN-pz expressed by bacterial 

2 hyb " d0ma Supemalants 01 W ^ tested with recombinant human IFN-02 expressed by mam- 



14. A met^according to claim 12. wherein in step (a) the mice are immunized with Protein A-IFN-pz expressed by 
0011 *"* tt,e nybndoma supematants of step (c) are tested with IFN-p2 expressed by CHO ceils. 

15 ' flSn^T 0 ^" 9 anWFN * 2 "»"**»al antibodies which comprises cufturing hybridoma CNCM 1-813 in a 
suitable growth medium and recovering the monodonal antibodies from the supernatant of said hybridoma. 

1 6. A methodfor producing antMFN-p2 monodonal antibodies which comprises injecting hybridoma CNCM 1-813 in a 
mouse and recovering the monodonal antibodies from the ascitic fluid of said mouse. 

17. A method for obtaining a hybridoma cell line in accordance with daim 7, comprising: 

» ' m !^ nS human ,FN " p2 orwrtha to*™ protein comprising human IFN-02. wherein the source 

"ST*** * ,USiC " ***** " 0ne * *" soumes selected »e group consisting of natural protein 
recombinant protein produced in bacterial cells, and recombinant protein produced in mammalian cells; 

(b) fusing the spleen cells from said mice with murine myeloma cells in the presence of a suitable fusion pro- 
moter; r 

Il'^l^ToT^l!* CUltUred fused ceHs ,or tne P^ence of the desired monodonal antibodies 
with human IFN-02 from a dfferent one of said sources than that of the IFN-62 used in step (a) above; and 
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(d) selecting and cloning the hybridoma cell line producing the desired monoclonal antibodies. 

18. A method according to claim 17, wherein in step (a) the mice are immunized with Protein A-IFN-02 expressed by 
£. co// and the hybridoma supernatants of step (c) are tested with IFN-02 expressed by CHO cells. 

5 

1 9. A method for the immunopurif ication of human biologically active IFN-p2 comprising passing a sample containing 
human IFN-02 through an immunoadsorbent column comprising a monoclonal antibody in accordance with claim 
1 bound to a solid phase support washing the column, and eluting IFN-02 from the column. 

w Claims for the following Contracting State : ES 

1 . A method for producing a hybridoma cell line capable of producing a monoclonal antibody, which monoclonal anti- 
body is capable of specifically binding to natural human interferon- (32 (IFN-02) as well as to recombinant human 
I FN -(32 expressed by mammalian celts and recombinant human IFN-02 expressed by bacterial cells, capable of 

75 inhibiting the biological activity of human IFN-02 when bound thereto, and capable of releasing IFN-02 bound 
thereto upon elution with 50 mM citric acid. 

wherein myeloma cells are fused with spleen cells from a mouse previously immunized with recombinant human 
IFN-p2 expressed by bacterial cells or with a recombinant fusion protein including human IFN-02 expressed by 
bacterial cells and a hybridoma cell line is selected for the production of a monoclonal antibody which binds to 
20 recombinant human IFN-02 expressed by mammalian cells. 

2. The method in accordance with claim 1. wherein the myeloma cells are murine myeloma cells and the spleen cells 
are from a mouse immunized with a recombinant fusion protein including human IFN-02. 

25 3. The method in accordance with claim 2, wherein the fusion protein is Protein A-IFN-02. 

4. The method according to claim 1 comprising: 

(a) immunizing mice with human IFN-02 or with a fusion protein comprising human IFN-p2, wherein the source 
30 of said IFN-02 or fusion protein is one of the sources selected from the group consisting of natural protein, 

recombinant protein produced in bacterial cells, and recombinant protein produced in mammalian cells; 

(b) fusing the spleen cells from said mice with murine myeloma cells in the presence of a suitable fusion pro- 
moter; 

35 Z 

(c) testing the supernatant of the cultured fused cells for the presence of the desired monoclonal antibodies 
with human IFN-02 from a different one of said sources than that of the IFN-02 used in step (a) above; and 

(d) selecting and cloning the hybridoma cell line producing the desired monoclonal antibodies. 

40 

5. The method according to claim 4, wherein in step (a) the mice are immunized with Protein A-IFN-02 expressed by 
E colt and the hybridoma supernatants of step (c) are tested with IFN-02 expressed by CHO cells. 

6. The hybridoma cell line CNCM 1-613 (No.34-1). 

45 

7. A method for obtaining a monoclonal antibody capable of specifically binding to natural human interferon-02 (IFN- 
02) as well as to recorrfcinarrt human IFN-02 expressed by mammalian cells and recombinant human IFN-02 
expressed by bacterial cells, capable of inhibiting the biological activity of human IFN-02 when bound thereto, and 
capable of releasing IFN-02 bound thereto upon elution with 50 mM citric acid which comprises: 

so 

(a) immunizing mice with human IFN-02 or with a fusion protein comprising human IFN-02, wherein the source 
of said IFN-02 or fusion protein is one of the sources selected from the group consisting of natural protein, 
recombinant protein produced in bacterial cells, and recombinant protein produced in mammalian cells; 

55 (b) fusing the spleen cells from said mice with murine myeloma cells in the presence of a suitable fusion pro- 

moter; 

(c) testing the supernatant of the cultured fused cells for the presence of the desired monoclonal antibodies 
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with human IFN-62 from a different one of said sources than that of the IFN-62 used in step (a) above; and 

(d) selecting and cloning the hybridoma cell One producing the desired monodonal antibodies, and either ffl 
sd £ 8d hybrid ° ma 060 ' ine m 9 ■**•»■«* «<•*■" and recovering the des^lodonS 
dS?^T the , S ^" atant or « m ^ the seJected hybridoma cell One into mice and rec^g^ 
desired monoclonal antibodies from the ascitic fluid of said mice. >ecwenng me 

8. The method according to daim 7. wherein the antibody is of class IgGl . 

' 9 ' e^^by^r^^l 7 - ^1" with recombinant human IFN-62 
rT^T^ ^ 06,15 0rw * a recomb,narn ^on protein including human IFN-62 expressed by bacterial 
c^teard^ hybndoma supernatant* of step (c) are tested with recombinant human IfS^e^S ^ 

co// and the hybndoma supematants of step (c) are tested with IFN-62 expressed by CHO cenT 

f,S ,0d for ^° dUdn9 ^'-'FN-PZ monodonal antibodies which comprises culturing hybridoma CNCM 1-813 in a 
surtaUe growth medium and recovering the monodonal antibodieslrom the superS^hS^ 

12. A monodonal antibody expressible by hybridoma cell line CNCM 1-813 (HB2 34-1). 

1 3 ' ^^rl!^Z!l^ T°1^ antjb0dieS Necting hybridoma CNCM 1-813 in a 

mouse and recovering the monoclonal antibodies from the ascitic fluid of said mouse. 

14. A method for the immunopurification of human biologically active IFN-62 comorisino na^nn a camn i* • 

wZLmtE^T ~<^*«« colunSconUng a JSSS SSSST^SS 
with claim 7 bound to a sold phase stupor, washing the column, and eluting IFN-62 from the cSum. 

Pate ntansp ruche 

Patentansprache fur folgende Vertragsstaaten : AT, BE, CH, U, DE, FR, GB, GR, IT, LU, NL, SE 

1 - at a^TeSZi^"^, 6 ****** *" Interferon^ (IFN-62) 

are aucn an retornbinantes, menschliches. in Saugerzeflen exprimiertes IFN-62 und an reknrrfcinant^ mo ~j£fi 

togBche Aktn/rtat von menschlichem IFN-62 zu inhfcieren. wenn er an dieses geounden ist und er in d^i ,L ^ 
durch Buton mtt 50 mM ZHronensaure an ihn gebundenes IFN-62 freizusefeeJ ^ U " * 

2. MonodonalerAmikOrpernachAnspruchl.derKlasselgGl. 

3. Monodonaier Antikflrper nach Anspruch 1 . der hergestellt wird von einer Hybridomzelle erhalten <i,*r* P,«i„«™ 

eB1ern rekDmbinanten Pusionsprotein einschliefflich menschlichem, in BaWeriereeUen 
^^Tt ^mmun.s.ert wurde. wobei die HybridomzeD e zum Hersteflen eines tm^L^Z^^ 
der an rekombmantes. menschlicnes, in Saugerzellen exprimiertes IFN-62 bindet ausgewahrt^T 

5. Monodonaier Antikdrper nach Anspruch 4. wobei das Fusionsprotein Protein A-FN-62 ist 

6. Monodonaier AntikOrper exprimiefbar durch die HybridomzeOinie CNCM 1-813 (HB2 34-1). 

7. HybridomzeDinie. die in der Lage ist einen monodonalen Antikflrper nach Anspruch t zu exprimieren. 

8. HybridomzeflinienachAn^ 
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her immunised wurde mrt rekombinantem, menschlichem, in Bakterienzellen exprimiertem IFN-fJ2, Oder mit einem 
rekombinanten Fusionsprotein. einschlieBIich menschlichem. in Bakterienzellen axprirriertem IFN-02, wobei die 
HybridomzeJIe zum Herstellen eines monodonalen Antikorpers ausgewdhlt ist der rekombinantes, menschliches, 
in Saugerzellen exprimiertes IFN-02 bindet 

9. Hybridomzelfinie nach Anspruch 8, erhalten durch Fusion von von Mausen oder Ratten abstammenden Myelom- 
2ellen mrt Milzzeilen einer Maus. die vomer mrt einem rekombinanten Fusionsprotein, einschlieBIich menschlichem 
IFN-02. immunisiert wurde. 

10. Hybridomzellinie nach Anspruch 9. wobei das Fusionsprotein Protein A-IFN-02 ist. 

11. Hybridomzellinie CNCM l-813(Nr. 34-1). 

12. Verfahren zum Erhalten eines monoclonalen Antikorpers nach Anspruch 1 , das umfaBt: 

(a) das Immunisieren von Mausen mrt menschlichem IFN-p2 Oder mrt einem menschliches IFN-p2 umfassen- 
den Fusionsprotein, wobei die Quelle des IFN-02 oder des Fusionsproteins eine der Quellen ausgewahri aus 
der Gruppe bestehend aus naturlichem Protein, rekombinantem, in Bakterienzellen hergestelltem Protein und 
rekombinantem. in Saugerzellen hergestelltem Protein, ist* 

(b) das Fusionieren der Milzzeilen der Maus mrt von Mausen oder Ratten abstammenden Myelomzellen in der 
Gegenwart eines geeigneten Fusionspromoters; 

(c) das Testen des Oberstandes der kultrvierten fusionierten Zellen auf die Anwesenhert der gewunschten 
monoclonalen Antikdrper mit menschlichem IFN-02 aus einer anderen Quelle als der Quelle des IFN-02 wel- 
ches oben in Schrrtt (a) benutzt wurde; und 

(d) das Auswdhlen und Wonieren der Hybridomzeilinie. die die gewunschten monoclonalen AntikOrper hersteM 
und entweder (i) Kultivieren der ausgewahlten Hybridomzellinie in einem geeigneten Wachstumsmedium und 
Wiedergewinnen der gewunschten monoclonalen Antikdrper aus dem Oberstand. oder (ii) Injizieren der aus- 
gewahlten Hybridomzellinie in Mause und Wiedergewinnen der gewunschten monoclonalen Antikdrper aus 
der Bauchwasserf lussigkeit der Mdusa 

13. Verfahren nach Anspruch 12. wobei in Schrrtt (a) cOe Mause immunisiert werden mit rekombinantem, menschli- 
- chem, in Bakterienzellen exprimiertem IFN-02 oder mit einem rekombinanten Fusionsprotein, einschlieBIich 

menschlichem. in Bakterienzellen exprimiertem IFN-p2 und die Hybridomuberstande aus Schritt (c) mit rekombi- 
nantem, menschlichem, in Saugerzellen exprimiertem IFN-02 getestet werden. 

14. Verfahren nach Anspruch 12. wobei in Schritt (a) die Mause mit in E coii exprimiertem Protein A-IFN-02 immuni- 
siert werden und die Hybridomuberstande aus Schritt (c) mit in CHO-Zellen exprimiertem IFN-02 getestet werden. 

15. Verfahren zum Herstellen von anti-IFN«02 monoclonalen AntikOrpem, welches das Kultivieren von Hybridom 
CNCM 1-813 in einem geeigneten Wachstumsmecfium und das Wiedergewinnen der monodonalen AntkOrper aus 
dem Uberstand des Hybridoms umtaBt 

16. Verfahren zum Herstellen von anti-IFN-p2 monoclonalen AntikOrpern. welches das Injizieren von Hybridom CNCM 
1-813 in eine Maus und das Wiedergewinnen der monoclonalen AntikOrper aus der Bauchwasserf lussigkeit der 
Maus urrtfaBt 

17. Verfahren zum Erhalten aner Hybridomzellinie nach Anspruch 7, umfassend: 

(a) das Immunisieren von Mausen mit menschlichem IFN-p2 oder mrt einem menschliches IFN-02 umfasserv 
den Fusionsprotein, wobei die Quene des IFN-02 oder des Fusionsproteins eine der Quellen ausgewdhlt aus 
der Gruppe bestehend aus naturlichem Protein, rekombinantem, in Bakterienzellen hergestelltem Protein und 
rekombinantem, in Saugerzeflen hergestelltem Protein, ist: 

(b) das Fusionieren der Milzzeilen der Maus mrt von Mausen oder Ratten abstammenden Myelomzellen in der 
Gegenwart eines geeigneten Fusionspromoters; 
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^Tester d^toeretandes der kuttMerten fuscnierten ZeOen auf die Anwesenheit der gewunschten 

n das Austen and Klonieren der Hytridormeilinie. die die gewflnschten monoctonalen AntiWrper her- 

^e^e^^^L^^ (3) dieMausemrti " E - oCi expnmiertem Protein A-JFN-02 immuni- 
s.ert werden und die Hyt^domubersttnde aus Schritt (c) mit in CHO-Zellen exprimiertem IFN-fe getest* werten. 

19 - !^T^TriTJlir i9en von mensch,icnem - biologisch akrjvem IFN-p2. umfassend das Leften einer 

das Waschen der Saule und 
is das Quieren des IFN-p2 von der Saule. 

PatentansprOche fQr foJgenden Vertragsstaat : ES 

wSe^r ^TS 6 " e ^" ybrid0mZe " inie die in der U 9 e * einen monoctonalen Anfikdrper herzustellen 
"J* Lag««t sP«ifBCh an nattrOcr.es. menschiiches Interferon-!* (IFN-C2) zu bind^whS^Tn 
retombmantes. menschiiches, in SaugerzeDen exDrimiertes IFN-ft2 ,mti rc^ZZ^L D,n °f"" nd f^" 80 3,1 

^en ernes monoctonalen Ant.kfirpersderanretamb,nantes. menschiiches. in Saugerzellen exprirrfertes IFN-p2 

u^ e X2e^i ^S^rS ^ ^ -"""^ fallen sind 

IFN-P2 imrruin^uS. rekombmartem Fusonsprotem einschtieBlich menscnfichem 

as 3. Verfahren nach Anspruch 2, wccei das Fusionsprotein Protein A-IFN-02 ist 
4. Verfahren nach Anspruch 1 umfassend: 

der (^eb^J^^^t^^^^^!^^ eine der Quellen **9«*hlt aus 
-<«^S^ " B "" M " "^esteUtem Proton und 

(b) das Fusionieren der Mtaellen der Maus rrtt von Mausen Oder Ratten abstammenden MvetomzrilPn /„ dor 
Gegenwart eines geeigneten ftsortspromoters; aosiammenaen Myetomzellen .n der 

(c) das Testen des Cberstandes der kuttivierten fusionierten ZeUen auf die Anwesenheit a*, 
6. Hybrldomzell^ie CNCM 1*13 (Nr. 34-1). 
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7. Vertahren zum Erharten eines monodonaJer AntikOrper. der in der Lage ist sowohl spezrfisch an naturliches 
menschiiches Interferon-^ (IFN-02) als auch an rekombinantes, menschiiches. in Saugerzellen exprimiertes IFN- 
P2, zu binden und an rekombinantes. menschiiches, in BakterienzeHen exprimiertes IFN-p2. zu binden, wobei der 
monoclonaJe AntikOrper in der Lage ist die biologische Aktivitat von menschlichem IFN-02 zu inhibieren, wenn er 
an dieses gebunden ist und er in der Lage ist durch Bution mrt 50 mM Ztronensaure an ihnen gebundenes IFN- 
02 freizusetzen. welches umtaBt: 

(a) das Immunisieren von Mdusen mit menschlichem IFN-02 Oder mrt einem menschiiches IFN-02 umfasserv 
den Fusionsprotein. wobei cfie Quelle des IFN-p2 Oder des Fusionsproteins eine der Quellen ausgewahlt aus 
der Gruppe bestehend aus naturlichem Protein, rekombinantem, in BakterienzeHen hergesteMem Protein und 
rekombinantem in SaugerzeUen hergesteirtem Protein, ist 

(b) das Fusionieren der Milzzellen der Maus mit von Mdusen oder Ratten abstammenden Myelomzeilen in der 
Gegenwart eines geeigneten Fusionspromoters; 

(c) das Testen des Uberstandes der kuftivierten fusionierten Zeilen auf die Anwesenheit der gewunschten 
monoclonal en AntikOrper mit menschlichem IFN-02 aus einer anderen Quelle aJs der Quelle des IFN-02, wel- 
ches oben in Schritt (a) benutzt wurde; und 

(d) das Auswahlen und KJonieren der Hybridomzellinie, die die gewunschten monocionalen AntikOrper hersteWt 
und entweder (i) Kuttrvieren der ausgewahrten Hybridomzeflinie in einem geeigneten Wachstumsmedium und 
Wiedergewinnen der gewunschten monodonaien AntikOrper aus dem Uberstand, oder 00 Injizieren der aus- 
gewahlten Hybridomzellinie in Mause und Wiedergewinnen der gewunschten monocionalen AntikOrper aus 
der Bauchwasserf lussigkeit der Mause 

8. Vertahren nach Anspruch 7, wobei der AntikOrper der Klasse lgG1 angehOrt. 

9. Vertahren nach Anspruch 7, wobei in Schritt (a) die Mause immunisiert werden mrt rekombinantem, menschlichem, 
in BakterienzeHen exprimiertem IFN-02 oder mit einem rekombinanten Fusionsprotein. einschlieBIich menschli- 
chem, in BakterienzeHen exprimiertem IFN-02 und die Hybridomuberstande aus Schritt (c) mit rekombinantem, 
menschlichem, in Saugerzeilen exprimiertem IFN-02 getestet werden. 

1 0. Vertahren nach Anspruch 7, wobei in Schritt (a) die Mause mit in E. coli exprimiertem Protein A-IFN-02 immunisiert 
werden und die Hybridomuberstande aus Schritt (c) mit in CHO-Zellen exprimiertem IFN-02 getestet werden. 

11. Vertahren zum Hersteflen von anti-IFN-02 monocionalen AntikOrpem, welches das Kultrvieren von Hybridom 
CNCM 1-813 in einem geeigneten Wachstumsmedium und das Wiedergewinnen der monocionalen AntikOrper aus 
dem Uberstand des Hybridoms umtaBt 

12. Monodonaler AntikOrper exprimierbar durch die Hybridomzellinie CNCM 1-813 (HB2 34-1). 

1 3. Vertahren zum Herstellen von antHFN-02 monocionalen AntikOrpern, welches das Injizieren von Hybridom CNCM 
1-813 in eine Maus und das Wiedergewinnen der monocionalen AntikOrper aus der Bauchwasserf IGssigkeit der 
Maus umfaBt 

14. Vertahren zum Immunreinigen von menschlichem biologtsch aktivem IFN-02, umfassend das Letter einer mensch- 
iiches IFN-02 enthattenden Probe durch eine immunabsorbierende Sauie. cfie einen monocionalen AntfliOrper nach 
Anspruch 1 umfaBt der an einen Festtrager gebunden ist 

das Waschen der Sauie und 

das Eluieren des IFN-p2 von der Saule. 

Revindications 

Revendicatlons pour les Etats contractarrts suivants : AT, BE, CH, U, DE, FR, GB, GR, IT, LU, NL, SE 

1 . Anticorps monoclonal capable de se lier specif iquement & llnterf£ron-02 humain nature! (IFN-02) ainsi qu a IFN-02 
humain recombin6 exprime par des cellules de mammrferes et IFN-p2 humain recombin6 exprimfc par des cellules 
bacteriennes, capable dlnhiber I'activrte biologique de IFN-02 humain lorsqu'B y est li§ et capable de Iib6rer IFN- 
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p2 qui lui est fig tore tfune elution avec de radde atrique 50 mM. 

2. Artticorps monodonal selon la revendication 1 . de la dasse IgGl . 

3. Artticorps monoclonal selon la revendication 1. qui est produit par une cellule bybridome obtertue par fusion de cd- 
Mes de myeloma avec des cellules de rate en provenance dime souris preaiablement immunisee avec IFN-B2 
humain recombne exprime par des cellules bacteriennes ou avec une proteine de fusion recombinee contenarrt 
lFN-p2 humam expnme par des cellules bacteriennes, lacfite cellule hvbridome etant selectionnee pour la produc- 
tion cfun anticorps monodonal qui se lie a FN-B2 humain recombine exprime par des cellules de mammiferes. 

4. Artticorps monodonal selon la revendication 3. dans lequel les cellules de myotome sort des cellules de myelome 

'Si de rat6 proviennent dune *>™ s immunisee avec une proteine de fusion recombinee con- 
Tenant \rN-\52 raj main. 

5. Anticorps monodonal selon la revendication 4, dans lequel la proteine de fusion est la Proteine A-IFN-B2. 

6. Anticorps monodonal pouvant etre exprime par la lignee de cellules hybridomes CNCM 1-813 (HB2 34-1). 

7. Ugn6e de cellules hybridomes capable d'exprimer un anticorps monodonal selon la revendication 1 . 

8. Lignee de cellules hybridomes selon la revendication 7. obtenue par fusion de cellules de myelome avec des cd- 
S? 1 TIT Pr0VenanCe tfune P'^ement immunisee par IFN-02 humain recombine exprime par des 
cellules bactenennes ou par une proteine de fusion recombinee contenarrt IFN-02 humain exprime par des cellules 
bact6nennes. ladrte cellule hvbridome etant selectionnee pour la production dun anticorps monoclonal qui se lie a 
IFN-P2 humain recombine exprime par des cellules de mammiferes. 

9. Lignee de cellules hybridomes selon la revendication 8. obtenue par fusion de cellules de myelome de souris avec 
cc^T^ 

10. Lignee de cellules hybridomes selon la revendication 9. dans laquelle la proteine de fusion est la proteine A-IFN 

1 1. Lignee de cellules hybridomes CNCM 1-813 (n° 34-1). 

12. Proc6d§ pour obtenir un anticorps monodonal selon la revendication 1 . qui comprend les Stapes suivarttes : 

(a) immurtiser des souris avec IFN-62 humain ou avec une proteine de fusion contenarrt IFN-82 humain. la 
source dudrt IFN- P 2 ou de ladrte proteine de fusion etant rune des sources selectionnees dans legro^Sn? 
prenant une proteine natureUe. une proteine recombinee produite dans des cellules baderiennes et une pro- 
tone recombinee produite dans des cellules de mammiferes ; P 
(Wftisionner les cellules de rate en provenance de ladite souris avec des cellules de myelome de souris en la 
presence tfunproinoteurde fusion approprid; 

(c) tester lesurnageant des celluies fusionn6es cuttivSes en ce qui conceme la presence des anticorps mono- 
ctonaux recherehes avec un IFN-B2 humain provenant tfune desdites sources differerte de cede de riFN-B2 
utilise dans retape (a) d-dessus, et 

iJj^T^f don f 13 ^ee de cellules hybridomes produtsant les anticorps monodonaux recherehes • 
etsort (i) cufbver la lignee de cellules hybndomes selectionnee dans un ntffieu de croissance approaSrtreo^ 

se^nSS TOn0C ^ UX ^tt * SUma96ant - « ***** * **• de cdlSWhybridomes 
selectionnee dans des souns et recuperer les anticorps monodonaux recherehes du flinde asdtique des sou- 



SJtTS? 7 12, danS ,equel - r6tape < a >- les souris sent immunisees avec IFN-p2 humain 

recombin6 expnm6 par des cellules bacteriennes ou avec une proteine de fusion recombinee contenarrt IFN-B2 
humam expnme par des cellules bacteriennes. et les surnageants des hybridomes de retape (c) sort testes avec 
IFN-p2 humam recombine exprime par des cellules de mammiferes. 

14. Precede sdon la revendication 12. dans lequel. dans retape (a), les souris sort immunisees avec la Proteine A- 
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IFN-P2 exprimee par £ coli et les surnageants des hybridomes de l'6tape (c) sont test6s avec IFN-02 exprim6 par 
des cellules CHO. 

15. Proc6d6 pour prod lire des anticorps monodonaux antHFN-p2, qui comprend les stapes savant es : cuttrver les 
hybridomes CNCM 1-813 dans un milieu de croissance appropri6 et r6cup6rer les anticorps monodonaux du sur- 
nageant desdits hybridomes. 

16. Proc&tt pour produire des anticorps monodonaux anti-lFN-02. qui comprend les Stapes survantes : injecter des 
hybridomes CNCM 1-813 dans une souris et r6cup6rer les anticorps monodonaux du f luide asdtique de ladite sou- 

ris. 

17. Proc6d6 pour obtenir une lignee de cellules hybridomes selon la revendication 7. comprenant les 6tapes suivantes 



(a) immuniser des souris avec IFN-02 humain ou avec une proline de fusion contenant IFN-02 humain, la 
source dudit IFN-p2 ou de ladle prot6ine de fusion etant Tune des sources selectionndes dans le groupe com- 
prenant : une prot#ne naturelle. une proline recombinSe produite dans des cellules bacteriennes et une pro- 
teins recombin£e produite dans les cellules de mammrf&res ; 

(b) fusionner les cellules de rate en provenance descfites souris avec des cellules de myeiome de souris en la 
presence d'un promoteur de fusion approprte ; 

(c) tester le surnageant des ceil ties fusionn6es cultrv^es en ce qui concerne la presence des anticorps mono- 
donaux recherch6s avec IFN-02 humain en provenance de Tune desdrtes sources differente de celle de HFN- 
p2 utilise dans l'6tape (a) ci-dessus ; et 

(d) selectionner et doner la Iign6e de cellules hybridomes produisant les anticorps monodonaux 

18. Proc6d6 selon la revendication 17, dans lequel. dans l'6tape (a), les souris sont immunis6es avec la Proteine A- 
IFN-p2 exprimee par E coli et les surnageants des hybridomes de I6tape (c) sont testes avec IFN-02 exprim§ par 
des cellules CHO. 

19. Proc&te pour llmmunopurification dlFN-02 humain biologiquement actif. comprenant les Stapes survantes : faire 
passer un 6chantil!on contenant IFN-02 humain k travers une colorme dlmrrtunoadsorption contenant un anticorps 
monoclonal selon la revendication 1, Ii6 & un support de phase solide, laver la coionne et 3uer IFN-02 de la 
cotonna 

Revindications pour PEtat contractant suivant : ES 

1. Proc6d6 pour produire une ign6e de cellules hybridomes capabtes de produire un anticorps monodonal, lequel 
anticorps monoclonal est capable de se Her sp6df iquement k Hnterf6ron-p2 (IFN-p2) humain nature! ainsi qufc 
IFN-P2 humain recombing exprimS par des cellules de mammiferes et avec IFN-02 humain recombin6 exprim6 par 
des cellules bactgriennes, capable dinhiber I'activrl6 bidogique de IFN-02 humain lorsqu'fl y est 66 et capable de 
liberer IFN-p2 qui lui est Ii6 par 6lution avec de Tadde citrique 50 mM, dans lequel des cellules de myxoma sont 
fusiorm^es avec des cellules de rate en provenance d*une souris pr&labiement immunisee avec !FN-p2 humain 
recombinS exprimd par des cellules bact6riennes ou avec une proline de fusion recombtnSe contenant IFN-02 
humain exprim6 par des cellules bact&riennes, et une Hgn6e de cellules hybridomes est s£lectiornee pour la pro- 
duction d'un anticorps monodonal qui se lie & IFN-02 humain recombtn<§ exprimg par des cellules de mammrferes. 

2. Proc6d6 selon la revencfication 1 , dans lequel les cellules de mySome sont des cellules de myotome de souris et 
les celliies de rate proferment d'une souris immunisee avec une prot&ne de fusion recombinSe contenant IFN-02 
humain. ^ 

3. Procote selon la revendication 2 t dans lequel la prot6ine de fusion est la Prot&ne A-IFN-02. 

4. Proc6d6 selon la revendication 1 , comprenant les Stapes survantes : 

(a) immuniser des souris avec IFN-02 humain ou avec une proline de fusion contenant IFNr02 humain. la 
source dudit IFN-02 ou de ladte prot6ine de fusion Gtant Tune des sources s£ectionn6es dans le groupe com- 
prenant une prot&ne naturelle, une proteine recombin6e produite dans des cellules bact6riennes et une pro- 
line recombin£e produite dans des cellules de mammiferes ; 
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(c) tester le supemageart ties cellules fusiormees cuttivees en ce qui conceme la oresenca des anHo** 

(d) seledronner et doner la fignee de cellules hybridomes produisant les anticorps monodonaux recherches. 
SluTcHO SUma9eartS tft,ybfid0mBS d8 r6t ^ B W «■ avec IFN-p2 expmTpar £ 



Ugnee de cellules hybridomes CNCM 1-613 (n° 34-1). 
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naSJtS^^T?™^ monoctona ' ca ^ abie ^ se fier specifiquement a llrterfercn-pa (IFN-02) humain 
9"*'™** humam reocmbine exprime par des ceflules de mamrrnferes et avec IFN-B2 hurrah 

lesltap^ SSL' 6 ^ qui lu est lie par e^on avec 50 mM cfadde dtrique. le pSede comprS 

™Z* JL™ Praihne de fusion *■«* lune des souses selectionnees dans legroupTcorn 

prenant : une proteine naturelie. une proteine recombinee produite dans des cellules ha 

teine recombinee produite dans des cellules de mammSw^ celWesbactenennesetune pro- 

(b) fuswnner les ceflules de rate en prevenance desdrtes souris avec des cellules de myelome de souris en b 
25 presence d un promoteur de fusion approprie; aemyeromeae souris en la 

(c) tester le surnageant des cellules fusionnees culth/ees en ce qui conceme la presence des a*™™ ,™. 
uS^a^^ 

mi^Tnnl^r ? K^r 6 ""' 65 hybrid ° mes P^ 53 " 1 ,es monodonaux desires et sort 

|l^^!f±^ b ^ fKtomes s6lectionn6e dans «" milieu de croissance apprcpne et eaSS 
JS^S " ronodonaux recherch ^ du surnageant sort GO injecter la lignee de c^lul^rSonlsSj 
t.cnn 6e dans des souns et recup^rer les anficorps monodonaux desrfe duthJide S^e dSS^Sf 

M *■ P ^ eselon,ar « v erKfic^^ 

1 °" ™ f f en f!ff 0n 7 - dans let " Je< - ^ I'^tape (a), les souris sort irnmurtsees avec la Proteine A-IFN- 

£ et.es sumageants^omesde retape (c) sort teste, avec £&Z£££Z 

12. Anticorps monodonal pouvart etre exprim* par la lignee de cellules hybridomes CNCM 1-813 (HB2 34-1) 
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:r>.-e*t« «o cC** 

52 IZ 22 49 ?2 60 

• • . • - met - 

c*c tcc a*a ctc *c-w rrr aft -:s ccc tcc act cca c;- jo* *cc *** .~ag aag ctc 

73 69 *i* -3v ::a t;c 

• • - • i»«t - • 

TAT CTC CCC TCC AGC AGC CCA OCT ATC A AC TCC TTC TCC ACA *GC CCC TK CCT CCA CTT 

o*t a»w frr °*# S»r J*r iir as* Zl r y ro .*i 

139 t$0 '63 *T3 »63 

• • • • •' • 

CCC TTC TCC CTC. T-GC CTC CTC~CTS CTC TTC CCT CCT CCC "TC JC* ;CC ZZA CCC ; -CA 

A I a P*» 5*r Itw :iv Lru LOw Ltu vol L»v Pro A| # Aid »>■.• »ru A|« »ro v«| Pro °ro 

20 J8 

190 200 210 220 230 *48 

• • • • • • 
CCA CAA CAT TCC AAA CAT CTA SCC CCC CCA CAC ACA CAC CCA CTC ACC TCT TCA C A A CCA 
Cly Glw A*p S*r Ly» **p vol Al« Ai* Pro nit Art Gin »ro t«w Thr S*r b*r CU Art 

40 SO 

2SO 260 270 200 2?0 380 

• • • • • ♦ 

ATT CAC AAA CAA ATT CCC VAC A TC CTC CAC CCC ATX TCA SCC CTC aGA a AC CAC ACA TCT 

llm am .Ly* Cln 11* Arf Tyr lit L»w Aop Gly lit 5»r At* L»u Arg i y % Civ Thr Cyt 

60 70 

310 320 330 340 350 360 

• * • • • • 

AAC A AC ACT AAC ATG TCT CAA ACC ACC AAA CAC CCA CTC CCA CAA A AC AAC CTC AAC CTT 

Atn LyA 5»r A»* tt*t Cy* Clw S*r S*r LyO Clw Alo Low *U Clw Asm Asm L*w *»n Ltu 

80 90 

370 300 300 400 410 428 

• • • • • * 

CCA AAC ATG CCT CAA AAA CAT CCA TCC TTC CAA TCT CCA TTC AAT CAC CAC ACT TCC CTC 

Pro Ltfft »Ot A 1 A Clw Ivft A»p Cly Cy* P*» Gin S»r Cly B h* A*#i Glw Clw Thr Cy% Wtw 

tao ii* 

430 440 450 460 470 480 

• m • • • 

CTC AAA A TC ATC ACT CCT CTT TTG'CAC TTT GAG CTA TAC CTA GAG TAC CTC CAC AAC ACA 

V*l Ly» lis lit Thr Cly L«w L»w Clw Ph* Clw Vol Tyr Law Clw Tyr L«w CI* Atn Ar« 

129 '30 

490 SOO 510 520 S30 540 

• • • • • • 
TTT GAG ACT ACT CAC CAA CAA CCC ACA CCT CTC CAG ATG ACT ACA AAA CTC CTC ATC CAC 
P>»* Glu 5»r Clw CU M* Art *l« Vol Gl» w*t S*r Thr ly* v*l l*w XI* Gl« 

140 ,s * 

5£0 560 570 580 590 600 

• • -tb*i* - • * # 
TTC CTC CAG AAA AAC CCA AAG AAT CTA GAT CCA ATA ACC ACC CCT CAC CCA ACC ACA AAT 
Ph* L*w Gin Ly* Ly* Aio Ly» A»i» L*w Aop Alo tlo Thr Thr Pro Aop Pro Thr Thr A»n 

160 179 

610 630 630 648) 650 660 

• • • • • * 
CCC AGC CTG CTC ACC AAC CTC CAG CCA CAG AAC CAG TCG CTG CAG CAC ATG ACA ACT CAT 
Alo 5*r L*w Ltw Thr Ly« L*w Gin Alo Gin Aon Gin Trp L*w Gin Aop 0»t Thr Thr Hi* 

109 199 

679 609 699 799 719 720 

• • ♦ * * * 
CTC ATT CTG CGC AGC TTT AAC GAG TTC CTG CAG TCC AGC CTG AQG CCT CTT CCG CAA ATG 
Low Xlo Low Art 5or Pho Lyo Glu Pho Low Gin Sor 5*r L*w Art Mo U»w Arf Gin «*t 

209 219 

739 740 759- 769 779 700 

• • • • * 

TAG CAT GGG CAC CTC AGA TTC TTG TIG TTA ATG GGC AIT CCT TCT 1CT CCT CAG CCT 

799 *r 699 019 029 039 *** 

m • • • * 

CTC CAC TGG CCA CAG AAC MA T6T TGT TCT CTA TCG AG* ACT AAA ACT ATG AGC GTT AGG 

0S9 669 079 



ACA CTA TTT TAA TTA TTT TTA ATT TAT TAA TAT TTA AAT ATG TGA ACC TCA GTT AAT TTA 

919 929 939 94G 959 960 

• • • • # 

TCT AAG TCA TAT TTT ATA TTT TTA AGA ACT ACC ACT TGA AAC ATT TTA 1CT ATT Afcl TTT 

979 909 999 1999 »019 »020 

CAA ATA ATA ATG CAA ACT CCC TAT CCA CTT TGA AT A TCC TTT GTT TCA GAG CCA CAT CAT 

1939 k 1040 1059 1909 •^j ! 

TTC TTC MA ACT CTA GGC^TTA CCT CAA^TA AAT SGC^AA CTT TAT ACA^TAT TTT TAA^AGA 

1*1 ATT tIt ATT CTA TTT ATA TAA THT ATA AAI CCT TIT TAf ACC AAT AAA TGG CAT TAAA 
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CONSTRUCTION OF EXPRESSION VECTOR 
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CONSTRUCTION OF PLASM ID 
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FIG. 6 
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AFFlfvUTY CHROMATOGRAPHY 

UNSOUND FRACTION 
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BREAST CARCINOMA CELLS T47D COLONY FORMATION 
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EFFECT OF rIFN-B2/IL-6 ON HEMATOPOIETIC PROGENITORS 
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